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PROBLEM TO BE SOLVED: To provide a - 
semiconductor integrated circuit capable of 
preventing malfunction without securing a timing 
margin beforehand concerning a sense amplifier 
activation timing and an output latch timing. 
SOLUTION: Changes in an amplitude of a data line at * 
the time of reading operation are simulated by a 
dummy memory cell arranged in dummy data line in a 
dummy memory cell array (20), and after it has been 
detected that the data line amplitude reaches a 
required value, a sense amplifier 17 and a dummy 
sense amplifier 22 are activated. Further, the dummy 
sense amplifier simulates an output state of the 
sense amplifier, and a latch timing of a latch circuit 18 
is generated to coincide with the firm output of the. 
sense amplifier. 
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btCy>w'U-<;U5rai:^UJ:^<!:U. ^^-t^-j hWiMB 
LD, BLDb^Hag^JIVd dja^i^^^e^fe^CC-eom 



t-CWrLtci:Ci-C. lll^HililS§2 l«i2>.XT> 

[0 03 6 ] CODit 5^5 — b>XT>:7"4 DfcrSttfb. 
SnrfeO, ll2tf^mi5IS§2 3«i^5-^«)lti|ii[HlS§5 

br*50> ^ •^' ^'^-f 5>d/ft-^*DOL<DD- U'<;l/ 
t)^p3j\>( u.'<;U'v.©^<bk:|alK8Lr-fe>^T>7"4©ai 
5=-r5ai:^5 f injsz 9 Ji^f5©^o/c 

[0 0 3 7 ] ±1613 lJi<Ll-'^2r'^BJ0fcSRAMK:j; 
[0038] (1) 5'"5-^*';-b;l'ruV20<3Dd*'5 

fpB^CD'T-dfM (f -^ H^^fBL 1. BLlb~BL 

n, BLn bR!>'n^>7='-i?i{^MCDR. CDRb) 

4^imitiri>. OfcifiX. iajtjfig{c*jW^:?'a-fey^ 

-$i^BLD, BLD b(Cieg3n/c$'5-^^'JH2;L' 
1 D tc J: f) ^;?»iHi Lttf'^^©-?'- a^i^HfliiODSII^O^^b 

Al^S-f'-lgBLD, BLDh^:ftLrmmStlXti^ 

fi 3 iafc t ^ K: -fe > X T > 4 ?:rS^{ fc-r ^ C t *i-C ^ 

3 n ^ -b > X T > :7-a5 S A ©Sttf b -f 5 > ^^^fiS-r 
•Sfc*©iSj^ (delavi) icMLX . m$&P S 2 t^iXM 
3 n -5 ^ * Hz ;UT U -f M C A CDrtg|5[il8S®S!)f'pjljS3&i 

Atia'^ni*. t'v HgtiiPi*5;£J'gfiia< mrK:H2>xr ' 
> r'- 4 36Sr§tt^ b 3 nr 0 $ -5 c i i ^^BJ)f'p?r^-r 

s 1 Rzm2(Dm^mi^x-it^<Dj: ^ tjimmiiF^m 

seic. •fe>;^T>7*rSlt<bi?-r s^ytcj^f 

[0 03 9] (2) MJC. 5rs-H2>;^T>:7"4 DtCj; 
^r-fe>;^T>:7'4©tti:t)«,@«-«Sl,. ■fe>;^T>7- 

4©|±S**5{l|g^^(7)tC^i:,iJ-Cm;'37 •;'?-(5IgS2 9© 



(7) !^gB^ 1 1-203 87 3 

-12 

r45. SIISk:-fe>XT>7'4©ai:^3*iSiS-r^tt.^.5:d<' 

.s-H2>;?;t>7*4 Dr^fi-c#^©-c. •b>;^T>7' 

■ 4<Dtiim^mmir?>miClii:f3'y ■;'^I5I8S2 9*3^0 ^cx 

Miitf*^3^L/JSl^, EI3©J:bl5«^«:*Jt,i-t:«. ^ P • 
S lK:f^3nSta:^^ -;'5^gi5DOL©v -:'5^4'-/5> 
^^?:a£fi£-r-i)fc«?)©igaS (delav2) (C^pfL-C. 
S 2 tCft* $ n S ^ ^: y 42 Jl/T U M C A ©rtSPlIKS 
10 !l>'-lr>;^r>7-a5SA©Kif'Pii5l*3;^tjiat'nif, H2> 

xryy'USA ©tH;'3*sfitS-r -s bu (c^ o f'- is? a 

(0 04 0] (3) ±iBk:J:0, SRAM^^iLT^ 

,. [004 1 ] ii^mmmmmint s r am> s4 ic«* 
. mBM<DM^mi>cmi,i^mmw^mnft s r AM©^f*e!j 

SRAM«»*:fi«jK:Siilaj«©«fi£<&WL. 01-CiJiBj 

20 ^{^L/T-e©i$iiffl^clttBj?:$B§-rS. Hi iCfflii,^ 
«« •fe>XT>-:^g|J(SA) 17im:^^-;'9^a5(DO 

L) 1 8 tcDrmcmmmms^ (log) 2 bn^m^ 

n; d''5-H2>;^T>7'S|5(DSA) 2 1©ffi:^Ji||2 
^tUllSS ( D E T b ) 2 3 <DX^ ^(DmiC if 5 
»gP ( D L O G ) 2 6 ASffig S txr C» ■& C i r * -2). 
[0042] B0tBiSSvll»a52 .5 »-fe>XT >7"S|5 1 7 

^ „ iiavsg[©iimR!>*if K:$(jiig s n-r . ' 

30 iij:;^?{c*t(;r6fcr"^ h ( i N<o>- I N<5>) m-^x^m 

m^w^ ( E o R ) ff-^ 2 5 0 iBLmmm-^mm^ ( e 

NOR) fi#2 5 l€:^-r.5CMOS h-7>>^7Te^ 
iffiSfiLgP 2 5 «0 5 icij^ $ nfclHlSS?:— t O . A;^J 

{%^<D\^'j h3Ktci£;(;-cMia#(aiolK**»SU<»» 

[0 04 3] H!rfB3<'5-ligSS?©S|52 6«. ■fe>>^T> 
:?-a5 1 7 *^ ?> ffi;>3 3 n h ^tS©©llilvSgLg|5 

• 2 5 -cjs# {yfd^mfi^-thi^mim^t ■smss-c* 

40 ij. l&a?g©gP2 5<!:^^fi«J{clfffifj:[iI!§^rW^2,,,0!| 
^«iSffivll»g|5 2. 5 5 ©l5l8§?:1g^JS(i;?. -5»^. 
^5^5-l&af||#g|52 6«p5©IHlSS?rlfflWr'5. C© 
Jfi^. 3*'5-y*UH2;UTU-r 2 0«. a2K:n^3n-5 

^.^^yHzjuTu-T 1 1 K:M•r■5>|5Is§^e^t^ffi;^.©l^fc 
^:^s^-cc^n^^<fct,^, 5^5-^*';-fe;l'TH'2 OK^ 
$n^> di'" 5 * 'J Hz D©iBitt»$6«B«a>© J: 5 tc 
— SffitCSnS. *2«^tBliIffi2 3«. ^5-H2>;^T 
>7-g|52 2©ai;'3K:j;-:,ry5-^®g#gi5 2 6©m;^j 
50 U-iJl'ASlit^f ^.©^r^mL/. 1#.tBLfc<i:^. BuiBtB;'3 
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[0 04 4] cnccj:n«, n^m^^^\^^v'u^:z. 

[0 04 5] «f^-.»*0:a^^X7"A> S6«:WBUi2SR 

AM^mm Lfcr- ^i^SS^X r ACD— «^iir n > f 

^ y n > h p - -7 3 3 SO' P.C I ( PeripheralComponen 

t Interconnect) >'^'Xn>^a — ^3 4 tl-Sp 

:3>f 3 3k:ti. ^uy'a-^vVS i 

*U<!:L/r SRAM3 5>&55Sg^^nrii^„ SRAM3 5 

PC I >'^*;^r3> hu-^-^S 4tJ(£ai(Djgia[Hl8S*PC I 
>'^•;^ 3 6 r :7'n i2 1f X 3 2 ^ > - X 

7. IDE (Integrated Device Electronics) -Od' 
:7x-^>^n>hU-^38. SCSI (Small Computer 
System Interface) ^ :7 — X :3 > h ^ 3 9 
RO'^©fifeCD-r >^:7^-Xr3> h P-^ 4 OT^^^^g^S 

10 0 4 3] msmmtux. Sai3'r.^>^:7*u-rri>> 
P-^3 7tc^-&$n/c7=^^X:7'U>r4 2. IDE'Y> 

K^-T:/ (HDD) 43. S C S I > ^ :7 x n 
>hP-^3 9«:M^$n;c'r^-i^X+i':f 4 4. ^ 

ur, luta^E-coftfe6>('>^r'x-xn>hp-'^40tc 

[0 04 7] S6tCS^Sn'2)P>f^-:$?^';^f'AW:*j 
C^r. HriiBHDD4 3 0Ct^v^^p:7*p-fe';;'y-3 1 0:t 
-^u^-r Y >i^>';^f*A (OS) rj:^^<Di&(omi'^y'ti 
^'^A4>tS^^nrci-6„ OS;^;5taSb?n. miiBx-^ 

A**IJ®:7-pi/^ACr>||?f*^}g7i^§n-2><i:. ^^^^'P ^ 
^AO^tf :7t -Y^l'T^J^'SR AM3 5CDP- F^n. v-T 
d7P:7'P-fe';.1^3 17!?5SRAM3 bdcu- h'^titcm^ 
yr^)l(iCU':^X'f-^Xtfmmy'a y^A^ci'^^tf 

[0 0 4^8 ] Pies RAM 3 5 ti. -fe >XT > >''r§14>ft 



(8) 1 1 -20387 3 

14 

- 6. f'-i$''iaiSi^;:^f'Aw:iiriasRAM3 5%sgffl"r^ 

[0049] W±**Bj^tc J: o r)tc 3n/c^?B*JISt5 
I ^ r a ^ ^ MpJ S8 r * s c i « -g^ S r 4> t > „ 

[0 0 5 0] mtf. .SRAMCC4dt:t^y^'j-feM^g 

. mm^mx^ s s r a m^^o i ^ xmM Lfcf)K t^iy ^ 

P :f X S R AM tcft^ S n €> ^ P ^WSm SRAM 

20" sRAM*jiiSL/cv>r ^pp>t>-i>^c<h\ -e- 

[0 0 5 1 ]- 

[ 0 0 5 2 1 TJtetD^. 3^5-^^y-fe;l/TU-<rtgpcD 
^ - -r ^JSicieg 2 n/c y 5 - ^ -t y -fe ;l/&c J: 0 ic 

3^|gifi?&5i£^^^fi^c^ L c i r :;!):^ e> -fe > ;^ r > 
30. :7"Rc>'^5--te>;^T>:7'%fi5ttft-r-5?&>?». UlS^cf^ 

i£:®fira < Bu ^ -fe > >^ T > :7"*5r£i4{ b 3 nr b S 5 c <b 
[0 0 5 3 ] ^:rc. :$?'5--fe>;^r>:7*cc<fcor j2>;?^ 

40 /c-r - * ^ :y 5^ L r L * ^ *gg ?:*M^c ES±r' ^ • 

[0 0 5 4] j:-:>r. ^i^7.riyy'mmt^A%:y^^ 

mtf^y^^-[^>^(^C)CtUXm:Ktj:^^^:y^-7-'zy 

[0 0 5 5] -fe>XT>:7*r£tt{b^'T 5 >^>'^UJ:^r- 
6^c<rfc. :7-p-fext^6->^-^ffiS3SJ^*mcjscr 
BuiBrSl^^b^'Y ^>y-^^ ^^>f ^ >i5^7!>5Sji{bS ■ 
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^ y zBo^'^y^^^ ^> ^'im * D o L ^nm 

[0 0 44 ] cn«:J:n«. SSig®fi«::fet:f^yD-fex 

[0 04 5] if'-^imiy^^f'A} metfCiimn^sR 

A M ^Sffl U/c7^- -r ^dr-^) ^ :3 > fc- 
-^iy:^y'Mt. ^'D-fe-^lf^r- K3 OiSiamSSOCj: 

-=&';n> SRO'PC I {PeripheralComponen 

t Interconnect) >'^';^r3> h n-^ 3 4:?;^^*S^$n'5o - 

PC I ^^':^^> ha-'^3 4«ejicD^2lHlgS^PC I 
^'^x 3 6 r r^"ci -b i^^'-Cy^ 3 2 ^ > i$f :7 X - >^ 

r^r^y u^v^msgiur^fg^n^o PCI^^';^3 6^c 

7. IDE (integrated Device Electronics) -O^' 
:7*-;^n>hci-^38, SCS I (Small Computer 

System Interface) ^ :7 — X n > h U — 3 9 

. [0 04 6] ja2Iil!S<hUT. miE.y'^ :^y'u^::i>h 
n-'^S 7(cM'&$ii)t7^^x:/U-/4 2. IDE>f> 
t$? :7. X r3,> h n - -7 3 8 tCi^^S n/c>'^- K ;^ 
^K^'Y>^(HDD) 43. SCS W>^'7x-;:^r3 
>hP— '^39CC*S'&3n/c-<^-t^X=^i-:^44. -e 

ilS^^n/c=^-#- K4 5 * •7'i?X4 6. /exA4 7R 

[0 04 7] 06CC^Stl'5n>t'x-i5?t^XxA&C:fe 
C^r. MiBHDD4 StCtiVH'i/n^'a-fet^t^S l(D:t 
•^^— r-/ >^^>'X7"A (OS) ^ri'^cDffecDS!j{^:7'D 

xtimmy'u^y/>.(om:mmrrk$tii>t. ^myvjuf 

y^COm^iry r ^ M^SRAM3 5(Da- h'^ti. v-Y 
^P:7*D-fe•;,1f3l;&^SRAM35^P-KSn/cSl^f 
^T-f^utcgf^r-r - A::^7StJffli :7*p y ^ a ^^?f 

[0 04 8] mriBSRAM3 5t*. -fe >^T >:7*r§i4{b 
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■ ^mm.^i^^jtorm%Ermit^^ ^>if-pyy^^ 

^Kkmty:^y^2^(fCmiESR AM3 5 ^Um-t^ 

[0049] &.±^^mm(^J: o r sn/c^w^UJi 
[0 0 5 0 1 fi^jx.«, SRAMtcfci^s^-t 

/■ mm^mxi>^sRAMm(fC'Oi,^xmmLtc:f)\ 
ui-i^sRAMircixm^ti^^tiy^mmmsRAM 

20 -^^ SRAM«r*gt8U/cv>f ^pza>fx-^^ci:\ ^ 
[0 05 1 ] 

[^m<D^Mi :i^m(tc^^^xm7jksti^^m<D'? 

[0 0 5 2 ] T^Cfc)^. ^^-y^V-b;UTU-YrtgCCD 
^ - - :$? tciBg 3 h 5^ 5 - ^ U -fe <t 0 ^ 

30 y'Ru^^^-^>:!^T>y'i:m^it'r^^^iD. H^ccf'. 

•^)i^riy^^^<Dm{'fmm^^:^tm^x^*y hmmm^^ 
ie:«aia < Bu (c -fe > T > r^3&5«tt{b s n r t s ^ c <b 

[0 0 5 3] S/c. ^^-•k>::^T>y'(iCj:^x^>:^ 
r>y'<Dm:bim^mmL. '^:>:^T>y'(Otiit}tm^ 

^^(D(,C^t^i±xm:^y y^^M^Oy y^ ^ ^ 

40 fcr"- ^^yy^LXUt"? *,^.^*MtCi!S±r' ^ ^>o 
[0 0 5 4] J:or. -b>>^T>:7'r£14{l:^>r5>i/^ 

[0 05 5] ^i^T.r^y'rm.it^'i ^ly^^^tif- 
hrj:<xh. y'U'izMtf^>-:>^^immm^mcmcx 

50 t:f^,iStft{>pKSih3?>i^^?nTC^^»±iB*^i*SI»Ii]8S?: 
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[??^(Dl5iq^] 
1 

1 D ^^s-'^^|J^2;l/ >i 
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4D te>XT>!7* 

5 HS&ifrfSlHllfS , 

6 Halg§ ■ . 

1 1 y^U-feiUTU-^ 

12 T^a-tsr 
18 .m;^^-.;^gB 

20 ^^-y^';'feJUTU>f 

,10 2 1 l^i^.WHSS 

2 2 :f ^•-t2>XT>:7*gP 
2-3 : m2t^^aiilK. 

2 5 l&SfSffgP 

2 6 ^^--fia^s^gp 

.0 s A 42 > X T > v'x^iWimm^ 
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